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@ 7-]l8ubstltutad)amhrK)[*8-](aubatftmad)caibenyO-mat^ 

@ Thora are diadosed substituted phenoxy-, 1% and 2- 
naphthalonyloxy% indenyt-Jndolyl-, benzofuranyl-, and ben- 
m tbUhiOhfuranylcarboxenriidas of 7Msubstitut8d<H8m}no)- 
1^aiaspfro|4^)decane8 having th^ following general formula 
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3 The compounds are useful as anatgeaic agents. 
A method of making the compounds, pharmaceutical 
oompoaitions enploytng the compounds, and a use of the 
compounds in a method of alleviating pain in warm-blooded 
aaimato are also disclosed. 
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7-[ (SUBSTITUTED) AMINO] -8- [ ( SUBSTITUTED )CARBONYL) - 
liBTHYIAMINOl-'l-OXASPIRO[4>5lDECAWES AS AHALGBSIC AGENTS 

The search for strong analgedics which also possess 
Bdnimal potential for dependency has been among the 
highest priority efforts in pharmaceutical research. 
These research efforts have, to a great extent, involved 
chemical modifications of the opiate structure and the 
discovery of novel compounds which possess morphine-like 
activity. 

The discovery of endogenous polypeptide opioids has 
led workers in the field to consider that these peptides, 
possessing less rigid structures, might interact with 
opioid receptors other than those to which the classical 
rigid structure opiates, such as morphine, bind* 
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The concept of multiple opi id receptors has been 
supported by studies with nalorphine and a seri s of 
benzomorphans which display unusual pharmacological 
properties dissimilar from morphine, yet blocked by 

5 selective opioid antagonists. [See for example, W. R. 
Martin, J. Pharmacol. Exp. Ther, , 197: 517-532 (1976)]. 

The existence of multiple types of opioid receptors 
is of in?>ortance because of the possibility of separating 
desirable analgesic and psychotherapeutic effects of a 

10 drug compound from the undesirable abuse potential or 
habituating effects. 

United States Patent. 4,145,435 describes certain 
2-amino-cycloaliphatic amide compounds as analgesics. 
In particular , trans-3 , 4-dichloro-N-methyl-N- [ 2- ( 1- 

15 pyrrolidinyl)cyclohexyl]ben2eneacetamide has been 
reported to possess selective kappa opioid receptor 
agonist activity, and therefore to possess analgesic 
activity without attendant dependence liability. [See 
p. V. Vanvoigtlander et al., J. Pharmacol. Exp. Ther, , 

20 224: 7-12 (1983)]. 
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United States Patent 4,098,904 disci ses certain 
cis " and tran8-N*-(2-aminocycloaliphatic)benzaidde 
compounds, for example, N-methyl-N-[2-(l-pyrrolidinyl)- 
cyclohexyl ] -3 , 4-dichlorobenzeneacetamide , which have 
5 potent analgesic activity, making them useful for 
relieving pain in warm-blooded animals. 

United States Patent 4,212,876 discloses certain 
N- [ [l-amino-4*-(sub&tituted)cyclohexyl]methyl]benzene- 
acetamide compounds, for exanqple, 2-(3,4-dichloro- 
10 phenyl ) -N- [ [ 8- ( l-pyrrolidinyl )-l , 4-dioxaspiro [4.5] dec- 
8-yl] methyl] acetamide, which also possess analgesic 
activity with diminished dependence liability. 

United States Patent 4,360,531 discloses certain 
N-(2-*aminocycloaliphatic)phenylacetamides and 
15 benzamides, for exanple trans-3 , 4-dichloro-N-methyl- 
[ 7- ( l-pyrrolidinyl ) -1 , 4-dioxaspiro [4.5] dec-8-yl ] - 
benzamide as analgesic cosq[>ounds. 

United States Patent 4,359,476 discloses certain 
M-(2-aminocycloaliphatic)phenylacetamides and 
20 benzamides, for example cis - and trans -4-bromo-N- [3- 

»ethoxy-2- ( l-pyrrolidinyl )cyclohexyl]-H-methylbenzamide 
as analgesic compounds. 

United States Patent 4,438,130 discloses certain 
oxaspirocyclohexylbenzeneacetamide and -benzamide 
25 compounds, for exanqple 3,4-dichloro-N-methyl-[7-(l- 

pyrrolidinyl ) -1-oxaspiro [4.5] dec-8-yl ]benzeneacetamide , 
possessing analgesic activity. i 
The present invention provides certcdn oxaspiro-2- | 
aminocyclohexylacetamides having analgesic activity and 
30 useful in the treatment of pain in warm- blooded 
animals. 
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In its broad st aspect, the present invention 
provides conqpoxinds of structural formula 1 

CH3 



R 



3 



wherein n is an integer of from one to six; either of X 
5 or Y is oxygen and the other is -CHj-; Rj^ is selected 
from 



a) 




10 where and Rg are independently hydrogen, fluorine, 

chlorine, bromine, nitro, trifluoromethyl, alkyl of from 
one to six carbon atoms, alkoxy of from one to six 
cari>on atoms, or aryl; 

b) 3,4,5-trimethylphenoxy; 
15 c) 



R^ 



where Rg is hydrogen, fluorine, chlorine, alkyl of from 
one to six carbon atoms, or aryl; Z is -CHj-, -0-, -S-, 



BDDG052286 



-5- 

0207773 

or •NILy- wher is hydr gen, alkan yl £ froa one to 
six carbon atoms, r alkyl of from one to six carbon 
atoms; 



d) 




where Rg and Rg are independently hydrogen, fluorine, 
bromine, alkyl of from one to six carbon atoms, or 
alkoxy of from one to four carbon atoms; or 



10 e) 




where Rg and Rg are as defined above; where R2 is methyl 
and R3 is hydrogen, alkyl of from one to six carbon 
15 atoms , 

-CH2-<^ ' -CHjCHsCHjf -CHjCsCH, -CHjCHj-^^ , 

s 



-CHjCHj 



where R^^ is alkyl of from one to four carbon atoms; or 
where R2 and R^ when taken together with the nitrogen 
atom to which they are attached, form a pyrrolidinyl , 
piperidinyl, or hexahydro-lH-azepinyl ring; and the 
25 pharmaceutically acceptable acid addition salts thereof. 

In another aspect, the present invention provides 
pharmaceutical compositions useful for the treatment of 
pain in a warm-blood d animal, the compositi ns c ntain*- 
ing an analgesically effective am unt of a compound is 
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structural fomula 1 as defined above, in combination 
with a pharmaceutically acc ptable. carrier. 

In accordance with yet another aspect of the 
present invention, there is provided a method of 
5 . relieving pain in a wam*-blooded animal which comprises 
administering to an animal in need of such treatment an 
analgesically effective amount of a pharmaeutical 
composition as defined above. 

In accordance with a further aspect of the present 
10 inventiohr a method of preparing confounds of structural 
formula 1 comprises reacting an oxaspiro- trans^ di amino- 
cyclohexane compound of strucutral formula 2 



15 




where R2 and R3 are as defined above, with a substituted 
20 carboxylic acid selected from 




•3a 3b 3c 



where n, R^, R^, Rg, R^, Rg, Rg, and Z are as defined 
above, in the presence of a coupling reagent such as 
dicyelohexylcarbodiimide or carbonyldiimidazole or, 
30 alternatively reacting a compoimd of strucutral formula 
2 with a reactive derivative of an acid of formula 3a, 
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3b, or 3c such as the corresponding acid chloride r 
acyl imidazole. 

The compounds of the present invention consisute a 
class of derivatives of certain substituted oxaspiro- 
5 . diaminocyclohexane compounds of structure 1 above in 
which one nitrogen atom is an amine nitrogen substituted 
with methyl and a second substituent selected from the 
group R3 as defined above, or when taken together with 
the nitrogen atom to which they are attached, and 

10 form a pyrrolidinyl, piperidinyl, or hexahydro-lH- 

azepinyl ring, and the other nitrogen atom is a N-methyl 
amide nitrogen further substituted with the group R^^ as 
defined above. 

Compounds of the present invention contain one or 

15 more asymmetric carbon atoms and therefore exist in 
various stereoisomeric forms. Additionally, the com- 
poimds of this invention are capable of existing in 
different geometric isomeric forms. For example, the 
oxygen atom of the 5-membered spiro-ring may be 

20 positioned on the same side of the average plane of the 
cyclohexane ring as the amide nitrogen, or on the side 
opposite. The present invention contemplates all 
geometric and stereoisomeric forms of the compounds of 
structural formula 1 above. 

25 The individual stereosiomers are obtained, if 

desired, from mixture of the different forms by known 
methods of resolution su6h as the formation of 
diastereomers, followed by recrystallization. 

In one preferred embodiment, contpounds of the 

30 present invention possess structural formua 1 above 
where R^ is 
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5 



10 



15 



where and are independently hydrogen, fluorine, 
chlorine, bromine, nitro, trifluoromethyl, alkyl of from 
one to six carbon atoms, alkoxy of from one to six 
carbon atoms, or aryl. 

By the term "aryl" is meant phenyl; phenyl 
subsituted with fluorine, chlorine, alkoxy of from one 
to four carbon atoms, nitro, or trifluoromethyl r 2- or 
3-thienyl; and 2* or 3-thienyl substituted with all^l of 
from one to four carbon atoms or alkoxy of from one to 
four Ceurbon atoms. 

Zn another preferred embodiment, compounds of te 
present invention possess structural formula 1 above 
where R^ is 



where Rg is as defined above. In this embodiment, the 
most preferred compounds are substituted inden-l-yl 
compounds of formula 1 above. 
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In another preferred eibb diment, coopoundt of the 
present invention poesees itructural formula 1 above 
where is 



where Rg is as defined above. In this embodiiDent, the 
most preferred cosqpounds are substituted benzofiircUi-3- 
yl compounds of structural formula 1 above. 

In yet another preferred embodiment, compounds of 
10 the present invention possess structural formula 1 above 
where R. is 



where Rg is as defined above. In this eoibodiment, the 
15 most preferred compounds are substituted benzo[b)thio- 
phen-4-yl compounds of formula 1 above. 

In another preferred embodiment, compounds of the 
present invention possess structural formula 1 above 
where R- is 






25 



where Rg and R^ are as defined above. In this 
embodiment, the most preferred compounds are indol-3-yl 
compounds of structural formula 1 above. 
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In another preferred esibodiment, comp unds f the 
present invention possess structural formula 1 ab ve 
where R^^ is 




where Rg and R^ are independently hydrogen, fluorine, 
chlorine, bromine, al)^l of from one to four carbon 
atoms or alkoxy of from one to four carbon atoms. 
Preferred substituents for R2 and R^ are those 

10 where R2 is methyl and R^ is lower alkyl, most 

preferably methyl, or where R2 and R^ taken together 
with the nitrogen atom to which they are atached form a 
pyrrolidinyl ring. 

Compounds of the present invention are exemplified 

15 by the following: 

[ 5R- ( 5a , 7a , 8p ) ] -N-Methyl-N- [7- (methyl-2-propynyl- 
amino ) <-l-oxaspiro [4.5] dec-8-yl jphenoxyacetamide . 

[ 5S- ( 5a , 7a , 8p ) J -N-Methyl-N- [7- {methyl-2-propynyl- 
amino ) -1-oxaspiro [4 . 5] dec-8-yl]phenoxyacetamide . 
20 [5R- ( 5a , 7p , 8a ) ) -N-Methyl-»- [7-(methyl-2-propynyl- 

amino ) -1-oxaspiro [4.5] dec-8-yl ]phenoxyacetamide . 

( 53- ( 5a , 7p , 8a ) ] -N-Methyl-N- (7- (methyl-2-propynyl- 
amino ) -1-oxaspiro [4.5] dec-8-yl Jphenoxyacetamide . 

[5R- ( 5a , 7a , 8p ) ] -2- (4-Fluorophenoxy )-N- [7- (1- 
2 5 pyrrolidinyl ) amino] -1-oxaspiro [4.5] dec-8-yl ] acetamide . 
[5S-(5a , 7a ,8p )]-2-(4-Fluorophenoxy)-N- [7-(l- 
pyrrolidinyl ) amino] -1-oxaspiro [4.5] dec-8-yl ] acetamide . 

[ 5R- ( 5a , 7p , 8a ) ] -2- ( 4-Fluorophenoxy ) -N- [ 7- ( 1- 
pyrrolidinyl ) amino] -1-oxaspiro [4.5] dec-8-yl ] acetamide . 
30 [ 5S- ( 5a , 7p , 8a ) ] -2- ( 4-Fluorophenoxy ) -N- [7- ( 1- 

pyrrolidinyl ) amino] -1-oxaspiro [4.5] dec-8-yl ] acetamide . 
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[ 5R- ( 5« , 7o , 89 ) ] -2- ( 4-Fluoroph«&oxy ) -JJ- [7- [mathyl- 
( 2-phanylethyl ) amine ] -1-oxtapiro [4.5] dec-8-yl ] tott- 
aaide. 

[5S- ( So , 7o , 6p ) ] -2- (4-Fluoroph6noxy }-'N- [7- [mathyl- 
( 2 -phenylathyl ) amino ] -l-oxaapiro [4.5] dac-8-yl ] acat- 
am'ida . 

[ 5R- ( 5o , 7p , 6o ) ] -2- ( 4-Fluorophenoxy ) -N- [7- [methyl- 
( 2 -phenylethyl ) amino ] -l-oxaspiro [4.5] dec-8-yl ] acet- 
amida. 

[5S- ( 5o , 7p , 8o ) ] -2-(4-Fluorophanoxy )-N- [7- [methyl- 
( 2-phenylethyl )amino ] -l-oxaspiro [4.5] dec-8-yl ] acet- 
amide . 

[ 5R- ( 5a , 7o , BP ) ] -N-Methyl-N- [ 7- ( 1-pyrrolidinyl ) -1- 
oxaspiro [4.5] dec-8-yl ] -2- ( 3-nitropheBoxy ) acetamide . 

[ 5S- ( 50 . 70 , sp ) ] -N-Methyl-N- (7- ( l-pyrrolidinyl ) -1- 
oxaspiro [4.5] dec-8-yl ] -2-(3-nitr(^henoxy )acetaoide . 

[ 5R- ( 5o , 7p , 8a ) ] -N-Methyl-N- (7- ( 1-pyrrolidinyl ) -1- 
oxaspiro [4.5] dec-8-yl ] -2- ( 3-nitrophenoxy) acetamide . 

[ 5S- ( 5o , 7p , So ) ] -N-Methyl-N- [ 7- ( 1-pyrrolidinyl ) -1- 
oxaspiro [4.5] dec-8-yl J -2- (3-nitrophenoxy ) acetamide . 

[5R-{5a , 7a ,8p )] -N-Methyl-N- [ 7- ( 1-pyrrolidinyl )-l- 
oxaspiro [4.5] dec-8-yl ] -2- ( 3-trif luoromethylpbenoi^ )- 
acetamide . 

[ 5S- ( 5a , 7a , 8p ) ] -N-Methyl-N- ( 7- ( 1-pyrrolidinyl ) -1- 
oxaspiro [4.5] dec-8-yl ] -2- < 3-trifluoromethylphenoxy ) - 
acetamide . 

[5R- ( 5a , 7p , 80 ) ] -N-Methyl-N- [7- ( 1-pyrrolidinyl )-l- 
oxaspiro [4.5} dec-8-yl ] -2 - ( 3-tri fluoromethylphenoj^ ) - 
acetamide. 

[ 5S- ( 5o , 7p , 8a ) ] -N-Methyl-N- [ 7- ( 1-pyrrolidinyl ) -1- 
oxaspiro [4.5] dec-8-yl ] -2- ( 3-tri f luoromethylphenoxy ) - 
acetamide . 
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[ 5R- ( 5a , 7o , 8 p ) ] -2 - ( 3 , 4-Dichlorophenoxy ) -N-methyl- 
[7- ( l-pyrrolidinyl )-l-oxa8piro [4 . 5] dec-8-yl ] acetamide . 

[5S- ( 5a , 7o , 8p ) ] -2- ( 3 , 4-Dichlorophenoxy ) -N-methyl- 
[7- (l-pyrrolidinyl )-l-oxaspiro [4. 5] dec-8-yl] acetamide . 

[ 5R- ( 5a , 7p , 8a ) ] -2- ( 3 , 4-Dichlorophenoxy ) -N-methyl- 
[7- ( l-pyrrolidinyl ) -l-oxaspiro [4.5] dec-8-yl ] acetamide . 

[ 5S- ( 5o , 7p , 8a ) ] -2- ( 3 , 4-Dichlorophenoxy ) -N-methyl- 
[7- ( l-pyrrolidinyl ) -l-oxaspiro [4.5] dec-8-yl ] acetamide . 

[5R-( 5a , 7a , 8p ) ] -2- ( 2 , 6-Dichlorophenoxy )-N-methyl- 
[7- ( l-pyrrolidinyl ) -l-oxaspiro [4.5] dec-8-yl ] acetamide . 

[ 5S- ( 5a , 7a , 8p ) ] -2- ( 2 , 6-Dichlorophenoxy ) -N-methyl- 
[7- ( l-pyrrolidinyl ) -l-oxaspiro [4.5] dec-8-yl ] acetamide . 

[5R- ( 5a , 7p , 8a ) ] -2- ( 2 , 6-Dichlorophenoxy )-N-methyl- 
[ 7- ( l-pyrrolidinyl ) -l-oxaspiro [4.5] dec-8-yl ] acetamide . 

[5S- ( 5a , 7p , 8a ) ] -2- ( 2 , 6-Dichlorophenoxy ) -N-methyl- 
i 7- ( l-pyrrolidinyl ) -l-oxaspirol4 . 5 ] dec-8-y 1 ] acetamid e. 

[5R-( 5a , 7a , 8p ) ] -2-(3, 5-Dichlorophenoxy )-N-methyl- 
[7-( l-pyrrolidinyl )-l-oxaspiro [4.5] dec-8-yl] acetamide, 

(5S- ( 5a , 7a , 8p ) ] -2- ( 3 , 5-Dichlorophenoxy ) -N-meliyl- 
[7- ( l-pyrrolidinyl ) -l-oxaspiro [4.5] dec-8-yl ] acetamide . 

(5R- ( 5o , 7p , 8a ) ] -2- ( 3 , 5-Dichlorophenoxy ) -N-methyl- 
[7- ( l-pyrrolidinyl )-l-oxaspiro [4 . 5 ]dec-8-yl] acetamide . 

(5S- ( 5a , 7p , 8a ) ] -2- ( 3 , 5-Dichlorophenoxy ) -N-methyl- 
[7- ( l-pyrrolidinyl ) -l-oxaspiro [4.5] dec-8-yl ] acetamide . 

[5R-( 5o , 7a , 8p ) ]-N-Methyl-2-(l-naphthalenyloxy )-N- 
[ 7- { l-pyrrolidinyl ) -1 -oxaspiro [4 . 5 ] dec-8-yl ] acetamide . 

[5S-( 5a , 7a , 8p ) ] -N-Methyl-2- ( 1-naphthalenyloxy )-N- 
[ 7- ( l-pyrrolidinyl ) -l-oxaspiro [4.5] dec-8-yl ] acetamide . 

[5R-(5o,7p,8a )] -N-Methyl-2 -( 1-naphthalenyloxy )-N- 
[7- ( l-pyrrolidinyl ) -l-oxaspiro [4.5] dec-8-yl ] acetamide . 

[5S- ( 5a , 7p , 8a ) ] -N-Methyl-2- ( 1-naphthalenyloxy ) -N- 
[ 7- ( l-pyrrolidinyl ) -l-oxaspiro [4.5] dec-8-yl ] acetamide . 
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[ 5R- ( Sa , 7o , 8p ) ) -N.Hathyl-2- ( 1-naphthalenyloxy ) -N- 
(7- ( 1-pyrrolidinyl ) -l-oxaspiro [4.5] dec-8-yl ] acotamide . 

[ 5S- ( 5a , 7o , ) ] -N-Nethyl-2- ( l-naphthalenyloxy)-N- 
[7- ( 1-pyrrolidinyl ) -l-oxaspiro [4.5] dec-8-yl ] acetamide . 
5 [ 5R- ( 5a , 7p , 8a ) ] -N-Methyl-2- ( 1-napbthalenyloxy ) -N- 

[ 7- ( 1-pyrrolidinyl ) -l-oxaspiro 14.5] dec-8-yl ] acetamide . 

[ 5S- ( 5o , 7p , 8a ) ] -N-nethyl-2- ( l-napbthalenyloxy ) -N- 
[7- (1-pyrrolidinyl )-l-oxa8piro [4 .5] dec-8-yl] acetamide . 

10 [ 5R- ( 5a , 7o , Bp ) ] -N-Methyl-N- [7- [methyl [2- ( 2- 

thienyl )ethyl ] amino ] -l-oxaspiro [4.5] dec-8-yl ] -2- 
( 1-naphthalenyloxy ) acetamide . 

[ 5S- ( 5a , 7o , 8p ) ] -N-Methyl-N- [7- [methyl [2- ( 2- 
thienyl )ethyl ] amino J -l-oxaspiro [4.5] dec-8-yl ] -2- • 
15 (1-naphthalenyloxy) acetamide. 

[ 5R- ( 5a , 7p , 8a ) ] -N-Methyl-N- [7- [methyl [2- ( 2- 
thienyl )ethyl ] amino ] -l-oxaspiro [4.5] dec-8-yl ] -2- 
( 1-naphthalenyloxy ) acetamide . 

[5S- ( 5a , 7p , 8a ) ] -N-Methyl-N- [7- [methyl [2-(2- 
20 thienyl ) ethyl ) amino ] -l-oxaspiro [4.5] dec-8-yl ] -2- 
( 1-naphthalenyloxy ) acetamide . 

[ 5R- ( 5a , 7o , 8p ) 1 -N-Methyl-N- [7- (methyl-2-propenyl- 
amino )-l-oxaspiro [4.5] dec-8-yl] -lH-indene-3-acetamide . 

[ 5S- ( 5a , 7a , 8p ) ] -N-Methyl-N- [7- (methyl-2-propenyl- 
25 amino)-l-oxaspiro[4.5]dec-8-yl]-lH-indene-3-acetamide. 

[5R- (5a , 7p , 8a )] -N-Methyl-N- [7- (methyl-2-propenyl- 
amino ) -l-oxaspiro [4.5] dec-8-yl] -lH-indene-3-acetamide . 

[ 5S- ( 5a , 7p , 8a )] -N-Methyl-N- [7- (methyl-2-propenyl- 
amino ) -l-oxaspiro [4.5] dec-8-yl ] -U|-indene-3-acetamide . 

30 [5R-(5a,7a,8p)]-N-Methyl-[7-(l-pyrrolidinyl)-l- 
oxaspiro [4 . 5 ]dec-8-yl ] -3-indeneacetamide. 

[ 5S- ( 5a , 7a , 8p ) ] -N-Methyl- [ 7- ( 1-pyrrolidinyl )-l- 
oxaspiro [4.5] dec-8-yl ] -3-indeneacetamide . 

[ 5R- ( 5a , 7p , 8o ) ] -N-Methyl- ( 7- ( 1-pyrrolidinyl ) -1- 
35 oxaspiro [4 . 5 ]dec-8-yl ) -3-indeneacetamide. 
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[5S- ( 5a , 7p , 8a ) ] -N-Methyl- [ 7-( 1-pyrrolidinyl ) -1- 
oxaspiro [4 . 5 ]dec-6-yl ] -3-indeneacetainide . 

[5R- ( 5a , 7a , 8p ) ) -N- [ 7- (Dimethylamino )-l-oxa8piro- 
[4.5] dec-8-yl ] -N-methyl-lH-indole-3-acetaaide . 

• (5S-(5a,7a,8p)]-N-[7-(Dimethylamino)-l-oxa8piro- 
[4 . 5]dec-8-yl] -N-methyl-lB-indole-S-acetamide . 

[5R- ( 5a , 7p , 6a ) ] -N- [7- (Dimethylamino ) -l>oxaspiro- 
[4.5] dec-8-yl ] -N-methyl-lH-indole-3 -acetamide . 

I5S-( 5o , 7p , 8o ) ]-N- (7- (Dimethylamino )-l-oxaspiro- 
[4 . 5] dec-8-yl ] -N-methyl-lH-indole-3-acetamide . 

I 5R- ( 5o , 7a , 8p ) ] -N-Methyl- [7- ( 1-pyrrolidinyl ) -1- 
oxaspiro [4.5] dec-8-yl ] -3-indoleacetamide . 

( 5S- ( 5a , 7a , 8p ) ] -N-Methyl- [ 7- ( 1-pyrrolidinyl ) -1- 
oxaspiro [4 . 5] dec-8-yl ] -3-indoleacetamide . 
15 (5R- ( 5a /7p , 8a ) ] -N-Methyl- [7- (1-pyrrolidinyl )-l- 

oxaspiro [4.5] dec-8-yl ] -3-indoleacetamide . 

[5S- ( 5a , 7p , 8a ) ] -N-Methyl- [ 7- ( 1-pyrrolidinyl ) -1- 
oxaspiro [4.5] dec-8-yl ] -3-indoleacetamide . 

[5R-( 5a , 7a , 8p ) ]-N-Hethyl- [7- (1-pyrrolidinyl )-l- 
oxaspiro [4.5] dec-8-yl ] -2-benzo [b] f uranacetamide . 

[ 5S- ( 5o , 7a , 8p ) ] -N-Methyl- [ 7- ( 1-pyrrolidinyl ) -1- 
oxaspiro [4.5] dec-8-yl ] -2-benzo [b] furanacetamide . 

[ 5R- ( 5a , 7p , 8o ) ] -N-Methyl- [7- ( 1-pyrrolidinyl ) -1- 
oxaspiro [4.5] dec-8-yl] -2-benzo [b] furanacetamide . 

( 5S- ( 5o , 7p , 8a ) ] -N-Methyl- [ 7- ( 1-pyrrolidinyl ) -1- 
oxaspiro [4.5] dec-8-yl ] -2-benzo [b] furanacetamide . 

[ 5R- { 5o , 7a , 8p ) ] -N-Methyl- [ 7- ( 1-pyrrolidinyl ) -1- 
oxaspiro [4.5] dec-8-yl ] -3-benzo [b] furanacetamide . 

[5S- ( 5a , 7a , 8p ) ] -N-Methyl- [ 7- ( 1-pyrrolidinyl ) -1- 
30 oxaspiro [4.5] dec-8-yl ] -3-benzo [b] furanacetamide . 

[5R-( 5a , 7p , 8a ) ] -N-Methyl- [7-(l-pyrrolidinyl )-l- 
oxaspiro [4.5] dec-8-yl ] -3-benzo [b ] furanacetamide . 

( 5S- ( 5a , 7p , 8a ) ] -N-Methyl- [ 7- ( 1-pyrrolidinyl ) -1- 
oxaspiro [4.5] dec-8-yl ] -3-benzo [b] furanacetamide . 
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1 5R- ( 5a , 7o , 8p ) 1 -N-Methyl- [ 7- ( 1-pyrr lidinyl ) -1- 
oxaspiro [4 . 5 ]dec-8-yl ] -4-benz [b] furanacetamide . 

1 5S- ( 5a , 7a , 8p ) 1 -N-Methyl- 1 7- ( 1-pyrrolidinyl ).l. 
oxaspiro [4 . 5 ] dec-8-yl ] -4-bexizo [b] furanacetamide • 
5 [5R- ( 5a , 7p , 8a ) ] -N-Methyl- [ 7- ( 1-pyrrolidinyl ) -1- 

oxaspiro [4 . 5 ] dec-8-yl ] -4-benzo [b ] furanacetamide • 

[5S"( 5a , 7p , 8o ) 1 -N-Methyl- [7-( 1-pyrrolidinyl )-l- 
oxaspiro [4.5] dec-8-yl ] -4-benzo [b] furanacetamide . 

[5R-( 5a , 7a , 8p ) ] -N- [7- [ (Cyclopropylmethyl )methyl- 
10 amino] -1-oxaspiro [4 . 5]dec-8-yl ]-N, 2-dimethyl-3- 
benzo [b ] f uranacetandde • 

[ 5S- ( 5a , 7a , 8p ) ] -N- [ 7- [ ( Cyclopropylmethyl )methyl- 
amino]-l-oxaspiro [4. 5)dec-8-yl]-N, 2-dimethyl-3- 
benzo [b ] furanacetamide . 
15 [5R-( 5a , 7p , 8a ) J -N- [7- ( (Cyclopropylmethyl )methyl- 

• amino] -1-oxaspiro [4 - 5 ]dec-8-yl]-N, 2-dimethyl-3- 
benzo [b ] furanacetamide « 

[ 5S- { 5a , 7p r 8o ) ] -N- [ 7- [ ( Cyclopropylmethyl )ffiethyl- 
amino] -1-oxaspiro [4 . 5]dec-8-yl] -N, 2-dimethyl-3- 
20 benzo[b] furanacetamide. 

Compounds of the present invention are prepared by 
reactions in which an oxaspiro-diaminocyclohexane of 
structural formula 2 



25 




where R2 and R^ are as defined above is coupled with the 
30 desired carboxylic acid or reactive derivative thereof 
such as the corresponding acid chloride or acyl 
imidazole. 

The appropriate carboxylic acid may be reacted 
directly with the diamine 2 in the presence of a 
35 c upling reagent such as dicyclohexylcarbodiimide. 
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carbonyldiimidaz le or the like. The reaction is 
generally carried ut in a suitable solvent such as 
tetrahydrofuran or dioxane at ambient temperature but, 
depending upon the reactivity of the specific starting 
5 material employed, the reaction time, solvent employed, 
and reaction temperature may be varied. Reaction 
temperatures between -25»C and the boiling point of the 
solvent may be employed. 

The reaction between the acid chloride and diamine 

10 2 is generally carried out at ambient temperature in a 
suitable solvent such as chloroform or dichloromethane 
in the presence of an acid acceptor such as a tertiary 
amine or an alkali or alkaline earth carbonate or 
bicarbonate. The mixture of amine 2 and acid halide is 

15 allowed to stand until the reaction is complete as 

indicated by chromatographic analysis of the reaction 
mixture. 

Alternatively, the desired starting carboxylic acid 
may first be converted to the corresponding acyl 

20 imidazole compound by conventional methods and the acyl 
imidazole then reacted with the diamine compoimd, 2 , in 
the conventional manner. 

In a further alternative method, the desired 
carboxylic acid (or reactive derivative thereof) is 

25 reacted with the oxaspiro-diaminocyclohexane 2 where 
is methyl and Rg is hydrogen to form the corresponding 
amide intermediate. This . intermediate is then further 
reacted with a reactive alkyl, alkenyl, alkynyl or 
cycloalkyl halide such as allylchloride or bromide, 

30 propargyl chloride or bromide, or cyclopropylmethyl 

chloride or bromide and the like to form the compounds 
where R3 is allyl, propargyl, or cyclopropylmethyl. 

The desired product of any of the foregoing methods 
is recovered from the reaction mixture by well known 

35 techniques. For example, the crude reaction mixture may 
be concentrated under vacuum, if desired, to remove the 
solvent and other volatile components of the reaction 
mixture to yi Id the product, usually as an oil. This 
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residual material may be further purified by dies Iving 
it in a solvent such as diethyl ether and the resulting 
solution washed with water. The organic layer from this 
washing is separated, dried and evaporated to yield the 
5 product as an oil or crystalline solid which may then be 
rebrystallized to obtain the pure material. 

The starting carboxylic acids are known, or if 
novel, are prepared by reaction methods well known in 
the art and, for the most part, analogous to methods 

10 employed in the synthesis of known carboxylic acids of 
the same type. 

Acid chlorides of the starting carboxylic acids are 
prepared by reaction of the acid compounds with, for 
example, thionyl chloride, phophoryl chloride, or the 

15 like. 

The acyl imidazole derivatives of the carboxylic 
acids are prepared by reaction carbonyldiimidazole with 
the appropriate acid in the convention maxmer. 

The starting oxaspiro-diaminocyclohexanes of 

20 formula 2 are prepared by the reactions shown in 

Reaction Sequence I* The conversion of compound 5 to 
conqpoiuid 13 is carried out by reactions detailed in 
United States Patent 4,438,130 which is incorporated 
herein by reference. 

25 1,4-Cyclohexanedione, (compound 4, Aldrich Chemical 

Co., Milwaukee, WI, U.S.A.) is converted to 8-oxo*l,4- 
dioxaspiro[4.5]decane, 5, by the method described by K. 
C. Nicolaou, J. Am. Chem. Soc , 102 (4): 1404-1409 
(198D). 



18 



0207773 




BDDG0522e6 



-19- 



0207773 




BDDG052286 



-20- 

0207773 

Compound 5 is reacted with lithiiim and ethyl-3- 
bromopropyl acetaldehyde acetal (J, Org. Chem >i 37: 
1947 (1972)) in diethyl ether to produce 8-[3-(l- 
ethoxy)propyl]-l,4-dioxaspiro[4.5]decan-8-ol, 6. 
5 Compound 6 is cleaved by the action of an acid 

resin to produce the dioxaspiro-diol intermediate 
8- ( 2-hydroxyethyl ) -1 , 4-dioxaspiro [4.5) decan-8-ol which 
is converted without further purification to trioxaspiro- 
[4.2.4]tetradecane, 7, by the action of triethylamine 
10 and methanesulfonyl chloride in methylene chloride. 

Compoimd 7 is treated with perchloric acid for 
eighteen hours to cleave the ethylene ketal 
fimctionality and to produce l-oxaspiro[4.5]decan-8- 
one, 8. 

15 Reduction of the ketone function of compound 8 with 

lithium aluminum hydride in diethyl ether followed by 
reaction with p-toluenesulfonyl chloride produces 
l-oxaspiro[4.5]decan-8-ol, 4-methylbenzenesulfonate, 9. 
Compound 9 is converted to the unsaturated spiro 

20 compoimd l-oxaspiro[4.5]dec-7-ene, 10, by treatment of 9 
with l,8-dia2abicyclo(5.4.0]iuidec-5-ene. 

Oxidation of the carbon-carbon double bond of 
compotmd 10 by the action of m-chloroperbenzoic acid 
produces a mixture of the isomers cis-(±)-l'a,3'p,6'a)- 

25 dihydrospiro ( furan-1 ( 3H) , 3 • - (7 ] -oxabicyclo [4.1.0]- 

heptane, 11a , and teans-(±)-l'a,3»p,€»o)-dihydrospiro- 
[furan-l(3H),3'-[7]-oxabicyclo[4.1.0]- heptane, lib . 

The mixture of isomers 11a and lib is fxirther 
converted without separation to a mixture of 7-(methyl- 

30 amino)-l-oxaspiro[4.5]decan-8-ol, 12a , and 8-(methyl- 
amino)-l-oxaspiro[4.5]decan-7-ol, 12b , by heating the 
mixture of 11a and lib imder reflux with methylamine in 
the presence of a small amount of water for a period of 
about 10 to 24 hours. 

35 The mixture of compounds 12a and 12b is not 

separated, but is converted to 4' ,5'-dihydro-7-methyl- 
spiro [7-azabicyclo [4.1. 0 ]heptane-3 , 2 » ( 3 » H ) -furan] , 13 , 
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by treatment with chl r sulf nic acid in diethyl ther 
at temperatures between about -lo C and 5^C. 

The oxaspiro-aza-blcyclo compound, 13, is converted 
to the desired intermediate, 2a, (together with the 
unwanted isomer, 2b) by heating 13 with the appropriate 
amin^ under reflux in the presence of water and, 
optionally, ammonium chloride for a period of from about 
10 to 24 hours, generally from about 18 to 20 hours. 
The mixture of isomeric oxaspiro cyclohexanediamines, 2a 
and 2b is separated by convention techniques, and 
compound 2a is employed in the preparation of the 
compounds of the present invention. 

Compound 2a is reacted with the desired carboxylic 
acid in the presence of a coupling reagent such as 
carbonyldiimidazole or dicyclohexylcarbodiimide as 
described above or, alternatively, with the desired acid 
chloride or acyl imidazole to produce the cc»Dpounds of 
the present invention, 1. 

The free base form of the compounds of this 
invention are converted, if desired, by known methods to 
the corresponding acid addition salts. Suitable acids 
useful for this purposes include hydrochloric, 
hydrobromic, hydriodic, sulfuric, nitric, phosphoric, 
acetic, benzoic, citric, maleic, tartaric, succinic, 
gluconic, ascorbic, sulfamic, oxalic, pamoic, methane- 
sulfonic, benzenesulfonic, or mixtures thereof. \ 

The salts are produced by contacting the free base 
form of the compounds of this invention with an 
equivalent amount of the desired acid in a suitable 
solvent such as water, an alcohol, or aqueous alcohol. 
The solvent is removed to yield the salt which mhy be 
used as such or further purified by recrystallization. 
In the particular cases where the compoimds ofthis 
invention are made by reacting an oxaspiro- 
cyclohexanediamine with an acid chloride, the product of 
the reaction is the hydrochloride salt of the desired 
coii9>ound which may be employed as the analgesic agent. 
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or may be converted, if desired, to other Baits by first 
converting to the free base. 

The free base form of compounds of the present 
invention may be regenerated from the salts, if desired, 
5 by contacting the salt with an aqueous solution of a 
baBe such as sodium hydroxide, potassium carbonate, 
sodium bicarbonate, ammonia, and the like. 

The free base form of compounds of this invention 
and their corresponding acid addition salts differ in 
10 such physical characteristics as melting point and 
solubility in polar solvents such as water, but are 
otherwise considered equivalent for the purposes of this 
invention. 

The compounds of the present invention possess 
15 significant analgesic activity with the potential for 
minimum dependence liability due to their selective 
kappa opioid receptor binding properties. In addition 
to acting as analgesics, selective kappa opioid agonists 
also cause opioid receptor-mediated sedation, diuresis, 
20 and corticosteroid elevations. Accordingly, the 

compounds of the present invention may also be useful 
diuretics and psychotherapeutic agents as well as 
analgesics. 

Representative examples of the compotmds of this 
25 invention have shown activity in standard laboratory 
analgesic tests such as the rat paw pressure test as 
shown by the data appearing in Table 1. 

Moreover, representative examples of compounds of 
the present invention when tested in vitro to deteimne 
30 the extent of opioid receptor binding were found to be 
selectively boimd to the kappa opioid receptors with 
much lower binding to the mu opioid receptor sites. The 
benefits of this selectivity in binding to opioid 
receptor binding sites has been discussed above and is 
35 also desrcibed in M. B. Tyers, Br. J. Pharmacol. , (1980) 
69: 503-512. 

Measurement of the kappa opioid receptor binding 
activity of compounds of the present invention was made 
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by the foil wing method. Guinea pig brain h m genates 
wer prepared fresh daily utilizing the method of Gillan 
et al. Br. J. Pharmacol, , (1980) 70: 481-490. 

The binding of tritiated etorphine to brain homo- 
5 genates was measured in the presence unlabeled 

competitor compounds of the present invention with 200 
nanomolar D-alanine-D*-leucine-enkephalin (acronym DADLE) 
and 200 nanomolar D-ala-MePheGly-ol-enkephalin (acronym 
DAGO) added to saturate the delta and mu opioid 
10 receptors, respectively. The reaction was terminated by 
rapid filtration and the radioactivity bound to the 
filters counted by liquid scintillation spectrophoto- 
metry. 

Measurement of the mu and delta opioid receptor 

15 binding activity of the conqpounds of this invention was 
made by the following method. Guinea pig brain homo- 
genates were freshly prepared daily by the method of 
Gillan et., cited above. 

Homogenates were incubated for 150 minutes at O^C 

20 with either tritiated DAGO to measure mm receptor 
binding activity, or with tritiated DADLE in the 
presence of a ten-fold excess of unlabeled DAGO to 
measure delta opioid receptor binding. Nonspecific 
binding was determined in the presence of lO'^molar DAGO 

25 and 10"^ molar DADLE. 

Reactions were terminated by rapid filtration and 
the radioactivity bound to the filters counted by liquid 
scintillation spectrophotometry. 

The data were analyzed by the methods of Scatchard, 

30 Ann. N.Y. Acad, Sci. , 51: 660-672 (1949) and Hill, 

J. Physiol. , 40: IV-VIII (1910). The inhibition of the 
binding of tritiated etorphine, DAGO and DADLE by cold 
ligands was determined from the regression of log 
percentage inhibition of specific binding or log 

35 concentration of cold ligand. The inhibition constant, 
K^, was calculated from the equation: 
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1 + [L]/Kj, 



where [L] is the concentration of the labeled ligand and 
Kjj is the equilibrium disscoiation constant. 

The results of these tests cure presented in Table 

I. 



Table I 



10 



Compound 


Receptor Binding 


Rat Paw 




(K^ moles/liter) 


Pressure 




Kappa Mu 


(MPE5Q I •v.) 






MgAg 



15 



20 



25 




_-oxaspirol_ 
dec-8-yl]-2- 
benzo [b ] thiophene- 
acetamide 

N-Methyl-N-[7-(l- 
pyrrolidinyl ) - 
1-oxaspiro [4.5]- 
dec-8-yl]-4- 
benzo [b ] thiophene- 
acetamide 



(Ratio of kappa/mu 
binding = 163) 



0.03 



1.75 X 10"^ 8.62 X 10"® 

(Ratio of kappa/mu 
binding = 49) 



2.97 X 10"^ 4-84 x lO"'' 0.02 



The compounds of the present invention and/or their 
non-toxic, pharmaceutical ly acceptable acid adition 
30 salts may be administered to mammals in pharmaceutical 
compositions which conqprise one or more compounds of 
this invention and/or salts thereof in combination with 
a pharmaceutically acceptable non- toxic carrier. 

As parenteral coiopositions , the compounds of this 
35 inv ntion may be administ r d with conventional inject- 
able liquid carriers such as sterile, pyrogen- free 
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water, sterile peroxide-fr e ethyl oleate, dehydrated 
alcoh Is, polypr pylene glycol, and mixtures ther of. 

Suitable pharmaceutical adjuvants £of the 
injectable solutions include stabilizing agents, 
5 solubilizing agents, buffers, and viscosity regulators. 
Examples of these adjuvants include ethanol, ethylene- 
diamine tetraacetic acid (EDTA), tartrate buffers, 
citrate buffers, and high molecular weight polyethylene 
oxide viscosity regulators. These phjEunnaceutical 

IQ formulations may be injected intr^muscuiarly, intra^. 
peritoneally, or intravenously. 

As solid or liquid pharmaceutical compositions, the 
compounds of t^e present invention may be administered, 
to mammals orally in combination with conventional 

3^5 compatible carriers in ^olid or liquid form. These : - 
orally administered pharmaceutical coxqwsitions may 
contain conventional ingredients such as, bindixig ^.ag^ts , 
such as syrups, acacia, gelatin, sorbitol r tragacan^^ 
polyvinylpyrrolidone, and mixtures thereof. 

20 The compositions may further i&clude fillers, such 

as lactose, mannitol, starch, calcium phosphate, 
sorbitol, methylcellulpse, and mixtures thereof. 

These oral CQsq^ositions may also contain lubricants 
such as magnesium stear ate, high molecular weight 

25 polymers such as polyethylene glycpl, high nu^lecular 
weight fatty acids such as stearic acid,, silica 
agents to facilitate disintegration of the solid 
formulation such as starch, and wetting agents such as 
sodium lauryl sulfate. 

30 The oral pharmaceutical qonpositipns _may take any^ 

convenient form such as tablets, capsules, lozenges, 
aqueous or oily suspensions, emulsions, pr even dry 
powders which may be reconstituted with water or other 
suitable liquids prior to use* 

35 The solid or liquid forms may contain ^ayorants, 

sweeteners, and/or preservatives su(^ as allcyl 
p-hydroj^benzoates . The liquid forms Bjiay further 
contain suspending agents such as sorbitol, glucose, or 
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other sugar syrups, methyl-, hydroxymethyl-, or carboxy- 
methylcellulose, and gelatin, emulsifying agents such as 
lecithin or sorbitol monooleate, and conventional 
thickening agents. The liquid compositions may be 
encapsulated in, for exanple, gelatin capsules. 

As topically administered pharmaceutical 
compositions, the compounds of the present invention may 
be administered in the form of ointments or creams 
containing from about 0.1% to about 10% by weight of the 
active cosponent in a pharmaceutical ointment or cream 
base. 

Compounds of the present invention may be rectally 
administered in the form of suppositories. For 
preparing suppositories, a low-melting wax such as a 
Biixture of fatty acid glycerides or cocoa butter is 
first melted and the active ingredient is dispersed 
homogenously in the melt. The mixture is then poured 
into convenient sized molds and allowed to cool and 
solidify. 

Preferably the pharmaceutical compositions of this 
invention are in unit dosage form. In such form, the 
preparation is subdivided into unit doses containing 
appropriate amounts of the active component. Ihe unit 
dosage can be a packaged preparation with the package 
containing discrete quantities of the preparation. For 
example, the package may take the form of packaged 
tablets, capsules, and powders in envelopes, vials or 
ampoules. The tmit dosage form can also be a capsule, 
cachet, or tablet itself or can be the appropriate 
number of any of these packaged forsis. 

The quantity of active compound in the unit dosage 
form may be varied or adjusted from about 0.5 mg to 
about 350 mg according to the particular application and 
the potency of the active ingredient. 

When enq>loyed systematically in therapeutic use as 
analgesic ag nts in the pharmaceutical m thod of this 
invention, the c mpoimds are administered at doses of 
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from about 0.05 mg to ab ut 2.0 mg of active comp und 
per kilogram of b dy weight of the recipient. 

. The following specific preparative exanqplee are 
provided to enable one skilled in the art to practice 
5 the present invention. These exanples are not to be 
read as limiting the scope of the invention as defined 
by the appended claims, but merely as illustrative 
thereof. 

Exanqple 1 | 

10 Preparation of 2-(3,4-Dichlorophenoxy)-M-methyl"f7- 
( 1-pyrrolidinyl ) -1-oxaspiro [4,51 dec-8-vi 1 acetamide 
hydrochloride 

Step A - Preparation of 4* ,5•-Dihydro-7-methyl- 
spir6 [ 7- az abicyclo [4 . 1 . 0 ) - hept»ie-3 , 2 V( 3H 

15 fureui). 'J 

A mixture of cis-(±)-(l»0,3'p,6*e)-dihydrospiro- 
f uran-2 (3H),3*- [7 ]-oxabicyclo [4.1.0] heptane and trans* 
(±)-(l«a,3»p,6»o)-dihydro6pirofuran-2(3H),3»-[7]- 
oxabicyclo [4. 1.0] heptane, prepared according to the 

20 method disclosed in United States Patent 4,438,130, is 
slowly added with stirring to an ice-cold 25%-30% 
aqueous solution of methylamine; (Aldrich Ch^aical Co. 
Milwaukee, WI, USA). The mixture is allowed to warm to 
room temperature and is stirred at ambient temperature 

25 overnight and then heated under reflux for three hours. 
The mixture is cooled, saturated with sodium 
hydroxide and then extracted diethyl ether. The ether 
solution is dried over anhydrous magnesiuioi sulfate, and 
the ether removed under vacuum to yield a crude iaixture 

30 ^f 7-(methylamino)-l-oxaspiro[4.5]decan-8-ol and ' j 

8- (methylamino )-l-oxaspiro [4 . 5 ]decan-7-ol . | 
The mixture of amino-alcohols is dissolved in | 
diethyl ether and cooled in an ice-salt bath. Chloro- 
sulfonic acid is added dr pwise with stirring over a 

35 period of ne hour. The mixture is allowed to warm to 
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room ten^erature, and then stand for three hours. The 
ether is decanted, and the residual white salt Is washed 
with ether. The salt is cooled in an ice bath, and 
aqueous sodlua hydroxide Is slowly added. 

The crude 4 S 5 ' -dlhydro-T-methyl-splro [7-aza- 
bxcyeio[4.1.0]heptane-3,2*(3*H)-furan is purified by 
recrystalllzation. 

Step B - Preparation of l-[8-(methylamino)]-l-oxaspiro- 
[4 • 5 ] dec-7-yl ] pyrrolidine 
4 ' , 5 ■ -Dihydro-7-inethyl-spiro [7-azabicyclo [4.1.0]- 
heptane-3,2' (3*H)-furan (0.06 mol), prepared as 
described in Step A above, is mixed with 0.25 mol of 
pyrrolidine, 10 ml of water and 0.16 g of ammonium 
chloride. The mixture is heated under reflux for 20 
hours and then cooled to room teiq)erature. Solid sodium 
hydroxide is added, and the basic mixture is extracted 
with diethyl ether. The ether extract is dried over 
anhydrous magnesium sulfate, and the ether is removed 
under vacuum. The mixture of (5a,7o,8p)-l- 
[8- (methylamino ) ] -1-oxaspiro [4 . 5] dec-7-yl )pyrrolidine 
and ( 5a , 7p , 8a ) -1- [8- (methylamino ) ] -1-oxaspiro [4.5] dec- 
7-yl)pyrrolidine is separated by chraaatography to yield 
the desired pure ( 5a, 7a, 8p)-l- [8- (methylamino) ]- 
1-oxaspiro [4.5] dec-7-yl ] pyrrolidine . 

step C - Preparation of 2-(3,4-Dichlorophenoxy-N- 

methyl- [7- ( l-pyirrolidinyl ) -1-oxaspiro [4.5] dec- 
8-yl ] acetamide 
1- [ 8- (Methylamino ) ] -1-oxaspiro [4.5] dec-7-yl ] - 
pyrrolidine, prepared as described in Step B above, is 
dissolved in methylene chloride. To the stirred 
solution is added, at room teoperatiire, a mi::ture of 
3,4-dichlorophenoxy acetyl chloride and triethylamine. 
The mixttire is allowed to stand at room temperature for 
about 12 hours, and ether is added to crystallize the 
product, mp 188-198*^0. 
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The infrared spectnun (neat n NaCl disk) xhibited 
principal absorpti n peaks at 1651 and 1590 reciprocal 
centimeters . 

The 300 MHz proton magnetib resonance spectrum of a 
deuterochloroforro solution of the conq;)ound exhibited 
signiils at 11.5 (broad singlet, IH); 7.29 (multiplet, 
2H}; 7.06 (doublet of doublets, J=9.3 Hz, IH); 5.31 
(broad doublet, J=14 Hz, IB); 4.62 (doublet, J=14 Hz, 
IH); 4.20 (broad singlet, IH); 3.94 (broad singlet, IH); 
3.85 (multiplet, 2H); 3.55 (broad singlet, IH); 3.35 
(broad singlet, IH); 3.06 (singlet, 3H); 3.01 (broad 
singlet, 2H); and 2.4-1.5 (multiplet, 14H) pariis per 
million downfield from tetramethylsilane. 

Example 2 

Preparation of N-Methyl-2-(l-naphthalenyloxy)*'M-[7" 
( 1-pyrrolidinyl )-l«oxaspiro [4 . 51dec-8«-yl] acetamide 
Step A - Preparation of 1-Naphthalenyloxyacetyl 
Chloride 

1-Naphthalenyloxyacetic acid (Shibata et al. 
Tech. Repts. Tohoku Imp. Univ. , 12: 119-135 (1936) is 
heated with thionyl chloride under reflux until no 
further solid remains. The mixture is cooled and the 
excess thionyl chloride is removed under vacuum. Any 
additional thionyl chloride remaining after this 
treatment is removed by aizeotropic distillation with 
carbon tetrachloride. 

Step B - Preparation of N-Methyl-l-(l-naphthalenyloxy- 
N- 1 7- ( 1-pyrrolidinyl ) -l--oxaspiro [4.5) dec-8- 
yl]acetamide 

The naphthalenyloxyacetyl chloride from Step A is 
dissolved in a 1:1 mixture of diethyl ether and 
dichloromethane and an ethereal solution of l-[6« 
(methylamino ) ] -1-oxaspiro [4 . 5 ]dec-7-yl ] pyrrolidine 
(prepared as described in Example 1, Step B above) is 
added dropwise with stirring. 
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The r suiting mixture is stirred for one-half hour 
at room temperature and thnc IdtoOC and diethyl 
ether is added until no further precipiate forms. This 
mixture is stirred -for an additional 15 minutes and the 
5 precipitated N-methyl-2-(l-naphthalenyloxy)-N-[7-(l- 

pyrrblidinyl ) -1-oxaspiro [4.5] dec-8-yl) acetamide monohydro- 
chloride salt is collected by filtration and purified by 
recrystallization, mp 230-232 **C. 

The 300 MHz proton magnetic resonance spectrum of a 
10 hexadeutero-dimethylsulfoxide solution of the product 
exhibited signals at about 1.75 (multiplet, 14 H); 2.98 
(singlet, 3H); about 3.3 (multiplet obscured by water 
signal); 4.55 (multiplet, IH); 5.16 (doublet of 
doublets, 2H); about 7.7 (multiplet, 7H), and 10.0 
15 (broad singlet, IH) parts per million downfield from 
tetramethylsilane . 

Example 3 

Preparation of N-Methyl-N-r7-(l-pyrrolidinyl)-l- 
oxaspiro f 4 . 5 1 dec-8-yl 1 -3-^ndeneacetamide 

20 Employing the general methods detailed above the 

title compound was prepared as the monohydrochloride 
salt, mp 121-124*>C. 

The infrared spectrum of the compound (neat on an 
NaCl disk) showed a principal absorption peak at 1642 

25 reciprocal centimeters. 

The 300 MHz proton magnetic resonance spectrum of a 
deuterochloroform solution of the compound exhibited 
signals at 11.5 (broad singlet, IH); 7.51 (doublet, J=7 
Hz, IH); 7.43 (doublet, J=7 Hz, IH); 7.25 (multiplet, 

30 2H); 6.34 (singlet, IH); 4.75 (broad singlet, IH); 3.90 
(singlet, 2H); 3.85 (multiplet, 3H); 3.65 (broad 
singlet, IH); 3.42 (multiplet, IH); 3.38 (singlet, 2H); 
3.12 (singlet, 3H), 2.97 (broad singlet, 2H), and 
2.3-1.5 (multiplet, 14H) parts per million downfield 

35 from tetramethylsilane. 
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Example 4 

Preparation of N-Methyl-N-f7-(i>pyrr lidinyl)*-!- 
oxaspiro f 4 > 5 1 dec-8-yl ] -4-indoleacetamide 

Employing the general methods detailed above the 
tille compound was prepared, mp 199-202**C. 

The infrared spectrum of a dichloromethane solution 
of the compound exhibited a principal absorption peak at 
1625 reciprocal centimeters. 

The 300 MHz proton magnetic resonance spectrum of a 
deuterochloroform solution of the compound exhibited 
signals at 8.3 (broad singlet, IH); 6.7-7.4 (multiplet, 
5H); 3.7-4.1 (multiplet, 6H), 2.5-3.0 (multiplet, 6H); 
and 1.5-2.1 (multiplet, 12H) parts per million downfield 
from tetramethylsilane. 

15 Example 5 

Preparation of N-Methyl-H-r7-(l'-pyrrolidinyl)-l- 
oxaspiro [4.5] dec-8-yl ] -2-benzo [b 1 f uranacetanide 

Employing the general methods detailed above the 
title compound was prepared as the monohydrochloride 

20 salt, mp 187-190*^0. 

The 300 MHz proton magnetic resonance spectrum of a 
hexadeutero-dimethylsulfoxide solution of the compound 
exhibited signals at about 1.75 (multiplet, 14H); 2.99 
(singlet, 3B); about 3.35 (multiplet, signal obscured by 

25 water signal); 4.05 (doublet of doublets, 2H); 4.58 
(multiplet, IH); about 7.55 (multiplet, 5H); and 10.0 
(broad singlet, IH) parts per million downfield from 
tetramethylsilane . 

Example 6 

30 Preparation of 2-(3,5-Dichlorophenoxy)-N-f7-(l-pyrrol- 
idinyl ) amino ] -1-oxaspiro [4.5] dec-8-yl 1 acetamide 

Employing the general methods detailed above the 
title compound was prepared as the monohydrochloride 
salt, mp 122-124«C. 
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The 300 HHz proton magnetic resonance epectrum of a 
hexadeutero-dimethylsulfoxide solution of the compound 
exhibited signals at about 1.75 (multiplet, 14H); 2*91 
(singlet, 3B); about 3.4 (multipletr signal obscured. by 
water signal); 4.55 (multiplet, IE); 5.10 (doublet of 
doublets, 2H); 7.08 (triplet, IH); 7.2 (doublet, 2H); 
and 10.2 (broad singlet, IH) parts per million downfield 
from tetramethylsilane. 

Example 7 

Preparation of N-Methyl-N"[7-(l"pyrrolidinyl)-l- 
oxaspiro [4.5] dec-8 -yl ] -2 - ( 3 - tr i f luoromethy Iphenoxy ) - 
acetamide 

Employing the general methods detailed above the 
title compound was prepared as the monohydrochloride 
salt, mp 176-179^0. 

The 300 HHz proton magnetic resonance spectrum of a 
hexadeutero-^dimethylsulfoxide solution of the compound 
exhibited signals at about 1.75 (multiplet, 14H); 2.92 
(singlet, 3H); about 3.3 (multiplet, signal obscured by 
water signal); 4.55 (multiplet, IH); 5.08 (doublet of 
doublets, 2H); about 7.3 (multiplet, 4H); and 9.9 (broad 
singlet, IE) parts per million downfield from 
tetramethylsilane • 

Example 8 

Preparation of 2-(4-Fluorophenoxy)-N->f7"(l-pyrrol- 
idinyl ) amino 1 -1-oxaspiro [4 . 5 1 dec-8-yl 1 acetamide 

Employing the general methods detailed above the 
title compound was prepared as the monohydrochloride 
salt, mp 184® C. 

The 300 HHz proton magnetic resonance spectrum of a 
hexadeutero-dimethylsulf oxide solution of the compound 
exhibited signals at about 1.75 (miatiplet, 14H); 2.89 
(singl t, 3H); about 3.3 (multiplet, signal obscured by 
water signal); 4.55 (multiplet, IH); 4.88 (doublet of 
doublets, 2H); about 7.05 (multiplet, 4H); and about 9.8 
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(broad singlet, IH) parte per milli n downfield from 
tetraroethylsilane . 

Exanqple 9 

Preparation of N-Methyl"N-f7-(l*pyrrolidinyl)»l*' 
oxaspiro [4 > 5 1 dec-8«>yl ] *2* ( 3-iiitrophenoxy ) acetamide 

Employing the general methods detailed above the 
title compound was prepared as the monohydroc^oride 
salt, mp 105-110<»C. 

The 300 MHz proton magnetic resonance spectrum of a 
hexadeutero-dimethylsulf oxide solution of the compound 
exhibited signals at about 1.75 (multiplet, 14H); 2.92 
(singlet, 3H); about 3.3 (multiplet, signal obscured by 
water signal); 4.55 (multiplet, IH); 5.11 (doublet of 
doublets, 2H); about 7.52 (multiplet, 2H); 7.81 * 
(multiplet, 2H); and 9.9 (broad singlet, IE) peurts per 
million downfield from tetramethylsilane. 

Example 10 

Preparation of N-Methyl-[7-(l*pyrrolidinyl)-'l-oxaBpiro- 
[4.5] dec-8-yl ] -4-ben2o [b ] thiopheneacetamide 

Employing the general methods detailed above the 
title compound was prepared as the monohydrochloride 
salt, mp 231-234<>C. 

The 300 MHz proton magnetic resonance spectrum of a 
hexadeutero-dimethylsulf oxide solution of the compound 
exhibited signals at about 1.75 (multiplet, 14H); 3.02 
(singlet, 3H); about 3.3 (multiplet, signal obscured by 
water signal); 4.18 (doublet of doublets, 2H); 4.55 
(multiplet, IH); 7.5 (multiplet, 5H); and about 10.1 
(broad singlet, IH) parts per million downfield from 
tetramethylsilane . 



-34- 0207773 



Example 11 

Preparation of N-M thyl-N-[7->(l>pyrrolidinvl)'>l- 
oxapsiro f 4 , 5 ] dec-8--yl 1 -2- ( 3 , 4 , 5-trimethylphenoxy ) - 
acetamide 

Eniploying the general methods detailed above the 
title conjpoiind was prepared as the monohydrochloride 
salt, mp 214-217«»C. 

The 300 MHz proton magnetic resonance spectrum of a 
hexadeutero-dimethylsulf oxide solution of the con5)ound 
exhibited signals at about 1.75 (multiplet, 14H); 2.01 
(singlet, 3H); 2.18 (singlet, 6H): 2.93 (singlet, 3H); 
about 3.3 (signal obscured by water signal); 4.55 
(multiplet, IH); 4.85 (doublet of doublets, 2H) ; 6.70 
(singlet, 2H); and 10.3 (broad singlet, IH) parts per 
million downfield from tetramethylsilane. 
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CLAIMS (f r BE, CH, DB, PR* GB, XT, LI, LU, NL, 8B)t 

I 

1. Ac mpound having the atructur 



I 3 



II 2 n 1 
o 



wherein n is an integer of fron one to six; either 
of X or Y is oxygen and the other is -CH2-; 

is selected from 



10 a) 




where R^ and R^ are independently hydrogen, 
fluorine, chlorine, broaine, nitro, trifluoro- 
15 methyl, alkyl of from one to six carbon atoms, 

alkoxy of from one to six carbon atoms, or 
aryl; 

b) 
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where ii hydrogen, fluorine, chlorine, 
alkyl £ from one to six carbon atons, or 
aryl; Z is -CHj-, -0-, -S-, or -NRy- vhere 
is hydrogen, alkanoyl of from two to six 
carbon atoDs, or alkyl of from one to six 
carbon atoms; 



d) 




where Rg and R^ are independently hydrogen, 
fluorine, chlorine, bromine, alkyl of from one 
to six carbon atoms, or alkoxy of from one to 
four carbon atoms; or 



where Rg and R^ are as defined above; 
R2 is methyl and is hydrogen, . alkyl of from one 

to six carbon atoms , -ca^^^ , -CH2-CH=CM2. 
-CHjCECH, -CHjCHj.^^ , -CH2CH2-^ j\, 

-CH,CHj^^ , or C R. 



N~N 



-CHjCHj-N N where R^^ 
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is alkyl of from one to f ur carbon atoat; or where 
R2 and when taken together with the nitrogen 
atom to which they are attached, form a 
pyrrolidinyl, piperidinyl, or hexahydro-lB* 
azepinyl ring; 

and the pharmaceutically acceptable acid addition 
salts thereof. 

A compound as defined in Claim 1, %rtierein n is one. 

A compound as defined in Claim 1 or 2, wherein .and 
taken together with the nitrogen atc» to which they 
are attached form a pyrrolidinyl ring. 

A compound as defined in Claim 1, 2 cc 3 Wberein is 




where R^ and R^ are as defined therein. 
A compound as defined by Claim 1, 2 tsr 3, iwhezein Jt^ is 

where R^ and Z are as defined therein. 

A compound as defined in Claim 5, wherein Z is 

-CHj-. 

A c mp und as defined ii) Claim 5,wh rein Z is 
oxygen . 
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B. A ooopeund •■ dtflnad in CUim s/whortin Z !■ 
■ulfUr. 

■ 

9. - A coB^ound ai defined in Claia 5, wherein Z ii -MR^- 

where R- is as defined therein. 

10. A conqpound as defined liv* -ClainT X ,2 or a.wharaiQ is 




where Rg and Rg are as defined therein. 

11. A conrpound as defined by Claim A selected from the 
group consisting of: 

N-methyl-N- [ 7- (methyl-2-propynylamino ) -1- 
oxaspiro [4.5] dec-8-yl ]phenoxyacetamide . 
5 2- (4-fluorophenoxy )-N- (7-(l«pyrrolidinyl )amino] - 

1- oxaspiro [4.5] dec-8-yl ] acetamide . 

2- (4-fluorophenoxy )-N- [7- [methyl- (2-phenylethyl )- 
amino]-l-oxaspiro[4.5]dec-a-yl]acet- amide. 
N-methyl-M- [7- ( 1-pyrrolidinyl )-l-oxaspiro [4.5] dec- 

10 8-yl]-2-(3-nitrophenoxy)acetamide. 

N-methyl-H- [7- ( 1-pyrrolidinyl ) -1-oxaspiro [4.5] dec- 
8-yl ] -2- ( 3- trifluoromethylphenoxy ) acetamide . 
2 - ( 3 , 4-dichlorophenoxy ) -N-methyl- (7- ( 1-pyrrol- 
idinyl ) -1-oxaspiro [4.5] dec-8-yl] acetamide . 

15 2- ( 2 , 6-dichlorophenoxy ) -N-methyl- [7- ( 1-pyrrol- 

idinyl ) -1-oxaspiro [4 . 5 ] dec-8-yl ] acetamide . 
2- ( 3 r 5-dichlorophenoxy ) -N-methyl- [7- ( 1-pyrrol- 
idinyl ) -1-oxaspiro [4.5] dec-8-yl ] acetamide . 
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A c mpound as defined by Claim 4 selected from th 

gr up consisting of: 

N-methyl-N-[7-(methyl-2-pr penylamino)-l-oxa6pir - 
[4.5] dec-8-yl ] -lH-indene-3-acetamide . 
N-Methyl- [7- ( 1-pyrrolidinyl )-l-oxa8piro [4 . 5 )dec- 
* 8-yl ] -3-indeneacetamide . 

A compound as defined by Claim 4 selected from the 
group consisting of: 

N-methyl- [ 7- ( 1-pyrrolidinyl )-l-oxaspiro [4 . 5]dec-8- 
yl ] -2-benzo [b] f uranacetamide . 

N-methyl- [7- ( 1-pyrrolidinyl )-l-oxaspiro [4 . 5 ]dec-8- 
yl ] -3-benzo [b] f uranacetamide • 

N-methyl- [7- ( 1-pyrrolidinyl )-l-oxaspiro [4 . 5 )dec-8- 
yl ] -4-benzo [b] f uranacetamide • 

N- [ 7- [ ( cyclopropylmethyl )methylamino] -l-oxaspiro- 
[4.5] dec-8-yl ) -N , 2-dimethyl-3-benzo [b] f uran- 
acetamide. 

A confound as defined by Claim 4 selected from the 

group consisting of: 

N- [ 7- ( dimethylamino ) -1 -oxaspiro- [4.5] dec-8-yl ] - 
N-methyl-lH-indole-3-acetamide • 
H-methyl- [ 7- ( 1-pyrrolidinyl ) -l-oxaspiro [4.5] dec-8- 
yl ] -3-indoleacetamide . 

A compound as defined by Claim 4 selected from the 
group consisting of: 

N-methyl-2- ( 1-naphthalenyloxy ) -N- [7- ( 1-pyrrol- 
idinyl ) -l-oxaspiro [4.5] dec-8-yl ] acetamide . 
N-methyl-2- ( 1-naphthalenyloxy ) -N- { 7- ( 1-pyrrol- 
idinyl ) -l-oxaspiro [4.5] dec-8-yl] acetamide . 
N-methyl-N- [7- [methyl [2-( 2-thienyl ) ethyl) amino ]- 
l-oxaspiro [4 . 5 )dec-8-yl ] -2- ( 1-naphthalenyloxy )- 
acetamide . 
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16. A phamaceutlcal conposltlon coiqiriBing a coBq>ound 
as claimed In any preceding claim together with a 
pharmaceutical ly acceptable carrier or diluent. 

5 17. For use in a method of alleviating pain in a warm- 
blooded animal, a compound as claimed in any one of 
Claims 1 to 15 or a pharmaceutical con^sition as 
claijned in Claim 16. 

^® 18, A method of prepcuring a compound of the structural 
formula i 



15 




wherein n is an integer of from one to six; either 
of X or Y is oxygen and the other is 

is selected from 




where and Rg are independently hydrogen, 
fluorine, chlorine, bromine, nitro, trifluoro- 
methyl, alkyl of from one to six carbon atoms, 
alkoxy of from one to six ca2i>on atoms, or 

35 
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where Rg is hydrogen, fluorine, chlorine, 
alkyl of from one to six ceu±on atoms, or 
aryl; 2 is -0-, or *-NR^- where 

is hydrogen, alkanoyl of from two to six 
carbon atoms, or alkyl of from one to six 
carbon atoms; 



d) 




where Rg and R^ are independently hydrogen, 
fluorine, chlorine, brc»ine, all^l of frcn one 
to six carbon atoms, or alkoxy of from one to 
four carbon atoms; or ' 




where Rp and Rq are as defined above; 
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R2 is methyl and R3 Is hydrogen, elkyl f froa one 
to six carbon atoms, -CHj-^^ # -CHj-CH-CHj* 
-CHjCBCH, -CH2CH2"\^ ' -CHjCHj-C 

o s 

\ — S -CH,CH,-N H where .IL,Q 

is alkyl of from one to four carbon atoms; or where 
R2 and R3 when taken together with the nitrogen 
atom to which they are attached, form a 
pyrrolidinyl, piperidinyl, or hexahydro-lH- 
azepinyl ring; 

and the pharmaceutically acceptable acid addition 
salts thereof; which method comprises the steps of 

first reacting an oxaspirodiamine of the structure 

NH 




-a, 



where and R3 are as defined above, with a 
carboxylic acid having the structure 

Rj^(CH2)jjC00H 
where n and R^ are as defined above, in the 
presence of a coupling reagent selected from 
dicyclohexylcarbodiimide or carbonyldiimidazole or 
with the corresponding acid chloride or acyl 
imidaz le; £md thereafter converting the product f 
said reaction, if desired, to a pharmac utically 
acceptable acid additi n salt. 
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CIAIMS (£ r AT) 

A nethod of preparing a cooqpound f the structaral 
foxDUla 




wherein n is an integer of troBi one to six; either 
of X or Y is oxygen and the other is -CHj*"' 

R. is selected fron 



a) 




where and R^ are independently hydrogen, 
fluorine, chlorine, bromine, nitro, trifluoro- 
methyl, all^l of frooi one to six caxbon atoias, 
alkoxy of from one to six carbon atms, or 
aryl; 



b) 



c) 
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where Rg is hydr gen, fluorine, chl rine, 
all^l of from one to six carbon atoms, or 
aryl; Z is -CHg-, -0-, -S-, or -NR^- where 
is hydrogen, alkanoyl of from two to six 
carbon atoms, or alkyl of from one to six 
carbon atoms; 



d) 




where Rg and Rg are independently hydrogen, 
fluorine, chlorine, bromine, alkyl of from one 
to six ca]i>on atoms, or alkoxy of from one to-. 
four carbon atoms; or 



e) 




where Rg and R^ are as defined above; 
R2 is methyl and R^ is hydrogen; allgrl of from one 

to six carbon atoms,; -cH^^] , -CH^-CH^CH^, 

-CHjCBCH; -CHjCHj-^^ I -CHjCHj*^^ 



-CHjCHJ^ t or A /lO 



o s 
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Ifi alkyl f f r n on to f ur carbon atoms; or where 
R2 and R3 when taken together with the nitrogen 
atom to which they are attached, fona a 
pyrrolidinyl, piperidinyl, or hexahydro-lH- 
azepinyl ring; 

and the pharmaceutically acceptable acid addition 
salts thereof; which nethod emprises the steps of 

first reacting an oxaspirodiamine of the structure 




irtiere R2 and R3 are as defined above/ with a 
carboxylic acid having the structure 

Rl(CH2)j,C0QB 
where n and are as defined above, in the 
presence of a coupling reagent selected from 
dicyclohexylcarbodiinide or caxbonyldiiaidasole or 
with the corresponding acid chloride or acyl 
imidazole; and thereafter converting the product of 
said reaction, if desired, to a pharmaceutically 
acceptable acid addition salt. 

2. A method according to Claim 1, wherein n is one. 



3. 



A method according to daimrl cr 2^ wherein Rj and R^ 

taken together with the nitrogen atom, to ^ch they 
are attached form a pyrrolidinyl ring. 
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A nathod Baxopdiiig to COoia 1,2 or 3» wherein 9^ is 



Rii 



where and are as defined therein. 

A metbod aooarding to Claim 1, 2 at 3, wherein ^ 



where and Z are as defined therein. 

A netOiad aocacding-to- ' r Claim 5, vherein Z is 

A netljod aocsocdmg to ' • Claiffl 5, wherein Z is 
oxygen. 

A netiipa according .to wherein Z is 

sulfur. 

A nethod acsoording to Claim 5, wherein Z is -NILy- 

where IL^ is as defined therein. 

A method acxxxtding to GLaim 1, 2.ar 3, wherein is 

A 




or Rg- 

where Rg and are as defined therein. 
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11 . A nethod aooardixig to Claim 4 in tdhich Gn& of the fdlloidng 
ocn|)Ounds is prepared* 

H-nethyl-N- (7- (inethyl-2-propynylamino )-l- 

oxaspiro [4.5] dec-8-yl ]phenoxyacetamide « 

2- (4-f luorophenoxy )-N- [7- (1-pyrrolidinyl )amino] - 

1- oxaspiro [4.5] dec-8-yl ] acetamide • 

2- -(4-fluorophenoxy)-N- [7«- (methyl- (2-plienylethyl)« 
amino ] -l-oxaspiro [4 • 5 ] dec-8-yl ] acet- amide • 
H-methyl-N- [7- ( 1-pyrrolidinyl )-i-oxaspiro(4.5]dec- 
8-yl ] -2- ( 3-nitxophenoxy ) aceta&dde • 

N-methyl-N- [7- ( l-pyxroli dinyl )-l-oxa^iro (4 . 5] dec- 
8-yl ] -2- ( 3- tri f luorometbylphenoxy ) acetamide . 
2- ( 3 , 4-dichlorophenoxy ) -N-methyi- (7- ( 1-pyrrol* 
idinyl ) -l-oxaspiro [4.5] dec-8 -yl ] acetaadde • 
2« ( 2 , 6-dichlorophenoxy ) -N-methyl- (7- ( 1-pyrrol- 
idinyl )*-l-oxaspiro [4 .5 ] dec~8-yl ] acetamide • 
2-(3, 5-dichlorophenoxy)-M-metlqrl-(7-(l-pyrrol- 
idinyl ) -l-oxaspiro [4.5] dec-8-yl ) acetadaide . 

12. A nethc5dw«rdii^ to CUim * in-^^^ 
ocDpounds is prepared: . 

N-methyl-N- [7- (methyl-2-propenylamino)-l-oxaspiro- 
[4 . 5] dec-8-yl ] -lH-inde]:xe-3-acetafflide * 
N-Methyl- [7- ( l*pyrrolidiny]L ) -l-oxaspiro 14 • 5 ] dec- 
' 8-yl] -3-indeneacetamide . 

13 . A Hethcad-BGCxni^ijig to daim 4 in vAiif^ih one o£ the folloMing 
Gcnpouhds i^ prepared: 

N-methyl- [ 7- ( 1-pyrrolidinyl ) -1-oxaspiro (4.5) dec-8- 
yl ] -2-benzo [b ] f uranacetamide • 

N-methyl- [ 7- ( 1-pyrrolidinyl ) -1-oxaspiro [4.5] dec-8- 
yl ] -3-benzo [b ] furanacetamide . 

N-methyl- [ 7- ( 1 -pyrrolidinyl ) -1-oxaspiro (4 . 5 ) dec-8- 
yl ] -4-benzo [b ] furanacetamide . 

N- [ 7- ( ( cyclopropylmethyl )methylamino) -l-oxaspiro- 
[4.5] dec-8-yl ] -N, 2-dimethyl-3-benzo [b] furan- 
acetamide* 



0207773 

-48 



14 • A matfaod acxxxrding to daim 4 in iMLch cne of the f lloidjig 
ocnpounds is prepared: 

N- [7-(diDethylamino)-l-oxa8piro- [4.5]d6C-8-yl]- 
N-methyl-lB-indole-3-acetaiid.de . 
5 N-methyl- (7- ( 1-pyrrolidinyl )-l-oxa8piro [4 . 5 ] dec-8- 

yl ] «3-indoleacetamide . 

15« A nethtad'aooocding to-(!aaw 4 in %AiGh cne-of the folloidng . 
OGnpounds is pcetioxed: 

10 N-methyl-2- ( 1-naphthalenyloxy ) -N- [7- ( 1-pyrrol- 

idinyl ) -1-oxaspiro [4.5] dec-8-yl ] acetamide . 
N-methyl-2- ( 1-naphthalenyloxy )-N- [7-(l-pyrrol- 
idinyl ) -1-oxaspiro [ 4 « 5 ] dec-8-yl ] acetamide • 
N-methyl-N- (7- [methyl [2-(2»thienyl )ethyl] amino] - 

J5 l-oxa8piro(4 • 5 ] dec-8-yl ] -2- ( 1-naphthalenyloxy ) - 

acetamide. 

16. A process for. preparing a phamacGntical coiqiosition, 
which process comprises combining a com^Kmnd 
prepared by a process as claimed in any preceding 
claim together with a pharmaceutical ly acceptable 
carrier or diluent. 

17* . For use in a method of alleviating pain in a mrm- 
blooded animal # a compound prepared by a process as 
described in any one of Claims 1 to 15 or a 
phaxnnaceutical exposition prepared by a process as 
claimed in Claim 16. 
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